That some species of Clostridia elaborate proteolytic enzymes has been known since the earliest days of bacteriology (1) (2) (3) . Indeed, it was soon realized that such organisms were unusually active in this respect and played a major part in the natural processes of putrefaction (4) (5) (6) (7) (8) . Yet neither these studies nor the much more detailed chemical investigations undertaken during and shortly after World War I (9-13) revealed the occurrence of any specific collagenolytic activity. It is true that Henry (14) reported that culture filtrates from Cl. perfringens had the property of disintegrating fresh muscle-tissue, but he does not seem to have appreciated the nature of this reaction which we now know to be due to the presence of a collagenase (15) . Subsequently, however, in 1931 and 1932 Weinberg and Randin (16, 17) announced that filtrates from cultures of the anaerobe Cl. histolyticum and the aerobe B. anthracoides would slowly digest small pieces of fresh Tendo Achillis. But these important observations were ignored or forgotten until interest was once more aroused by the work of Maschmann on the protein metabolism of certain anaerobic organisms. In 1937. this worker (18, 19) isolated an enzyme from Cl. perfringens that would digest gelatin but had no effect on several other protein substrates with the solitary exception of collagen. He suggested the name "collagenase" for this agent but subsequently (20) , for some undisclosed reason, withdrew the term. Several years later, MacFarlane and MacLennan (15) reported that in filtrates of Cl. perfringens Type A cultures, a substance was present which would dissolve pieces of fresh Tendo Achillis and destroy the collagen framework of muscle-tissue. They produced evidence that this activity was not due to any of the known enzymes elaborated by Cl. perfringens, a finding shortly afterwards confirmed by Oakley, Warrack, and Van Heyningen (21) by immunological methods. This new enzyme was later definitely identified as a collagenase by Bidwell and Van Heyningen (22) . Subsequent work at first seemed to indicate that essentially similar enzymes were produced by other organisms (23) (24) (25) (26) (27) . However, it has been clearly established that other bacterial proteases exist, unable to attack "native" collagen, but more or less readily hydrolyzing collagen which has been "denatured" by various physical and chemical means (28) (29) (30) (31) 22) .
MATERIAL AND METHODS

Organisms
The majority of the strains used in the present study were obtained from the routine diagnostic service of the Surgical Bacteriology Laboratory. The (21, 22) .
In the present study Azocoll has been used in several different ways.
A standard amount of culture filtrate has been added to a weighed sample of Azocoll, allowed to react under standard conditions, and the amount of color released estimated. This technique, which is essentially that of Oakley et al. (21) , is peculiarly adapted for quantitative estimations and is described in detail elsewhere (33) .
A simpler method for qualitative studies has been to disperse 70 to 100 mg. in 10 ml. of nutrient agar in a petri dish. The These studies show that, apart from two species of anaerobic spore-bearing bacilli, Cl. pcrfringens and Cl. histolyticumi, no organism examined was capable of digesting native collagen. The ability to produce enzymes active against Azocoll was rather commoner, being found in almost all clostridia in the series and in certain strains of pyococci, of aerobic spore-bearers (Bacilli) and of P. vulgaris. The enzymes, both collagenases and proteinases elaborated by Cl. histolyticum were by far the most potent of any studied.
With regard to the other organisms, the significance of our findings may be summarized as follows.
1. Cocci: Although none of the pyococci investigated prodtuced a true collagenase, one out of six strains of Staph. aureus was capable of attacking Azocoll, although only weakly. The fact that even one strain of staphylococcus could hydrolyze Azocoll is of interest, not only because the proteolytic activities of this organism have been considered negligible, but also because Gillespie and Adler (34) in a recent study report that coagulase-positive staphylococci are without action on Azocoll. As for the hemolytic streptococci, our findings agree with those of Todd (28) and Elliott and Dole (35, 36) . It is probable that the positive reactions obtained against Azocoll are due to the proteinase described by Elliott as active against streptococcal M-protein. sporogenes to attack Azocoll may be significant since it is an actively proteolytic organism which has been used in the past for the enzymic debridement of foul necrotic wounds (38, 39) .
It has been known for some time that Cl. perfringens could produce a collagenase. The dis- Development of optimal medium to produce enzymes Since this study was undertaken in an effort to discover bacterial enzymes of therapeutic value, the development of a fluid medium which would consistently favor the production of large amounts of a highly active proteinase by Cl. histolyticum has involved an extensive series of trials. It soon became clear that one containing high concentrations of peptone was superior to all others. The effect of peptone concentration, vitamins, minerals, pH, ionic strength, and Fe++ was then studied, and the following formula devised.
To each liter of distilled water are added: The concentration of the Vitamin Solution does not appear to be of critical value; that of the ferrous salt and the peptone does. Moreover, certain other metallic salts-in particular calcium, magnesium and cobalt-may have a beneficial effect, either in place of or in addition to the ferrous iron.
The maximum yield of enzyme is obtained after from 17 to 18 hours' incubation at 370 C., the warm medium being heavily inoculated with a young culture of the selected strain of Cl. histolyticum (Figure 2) .
Other bases and supplements tested, including various casein-digests, phytones and peptones, collagen and collagen derivatives such as hide powder and gelatin, glucose and other carbohydrates were not as satisfactory.
Although the above medium was best in our studies, it would be extremely expensive to use on a commercial scale. We have, accordingly, tested various digest preparations as an alternative source of protein. Table IV. None of these media, in varying concentrations and supplemented by various salts, vitamins and growth factors, has given us results in any way comparable to those obtained with our own medium. The most satisfactory was the Pancreatic Liver Cake Digest; and yet even at its best this gave us yields of the proteinase at least 50 per cent lower.
The very high (5 per cent) concentration of proteose peptone required for optimum yields suggested to us that some "growth factor" might be present. The peptone preparations used in bacteriological work contain considerable amounts of Blood Group A substance, but neither the addition of purified Blood Group A substance nor of various other fractions obtained from peptone in 3. Few organisms other than the spore-bearing bacilli (aerobic and anaerobic) exhibited proteinase activity, none other than the clostridia possessed collagenase activity. 4 . By far the most active organism, both with regard to proteolytic and collagenolytic powers, was Cl. histolyticum.
5. A collection of 82 strains of this bacterium was examined in detail and certain very potent strains selected for further study. 6 . A medium which favors greatly increased production of this proteinase has been evolved.
7. Unsuccessful attempts to simplify this medium are described.
